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ON THE FREQUENCY OF HURRICANES IN THE VICINITY OF PORT0 RICO’ 
By OLIVER L. FASSIG 

[Weather Bureau, San Juan, Porto Ricol 

How often may we expe.ct a hurricane in the vicinity of 

(1) Of great intensity, such as the storm of August 
8, 1899 (San Ciriaco)? or of September 13, 
1928 (San Felipe.) 

(2) Of the se,cond order of intensity, such a.s the 
storm of August 22, 1916, or of July 23, 1926. 

(3) Of a mild type, such as the storm of September 
10, 1931, or of August 29, 1924. 

On first thought an answer to these questions may seem 
to be simply a matber of seawhing the annals of Porto 
Rico and noting t,he frequency of occurrence of stornis of 
great violence. The problem is not so simple, however. 
References to st,ornis in availrzble historic rec,ords are often 
very fragment,ary and very misleading. Estiinates of loss 
of life and extent of prope.rty destroyed are contradictory, 
even in t,he case of storms of s w h  recent occurrence as 
1899 and 1928. Official records of wind-velocity and of 
barometer readings are entirely lacking, prior to 1875. 

of the United States Weather Bureau 
contains a list) of 44 hurricanes of more or le.ss violenc,e 
occurring in the vicinit8y of Port,o Rico froin 1515 to  1899. 
In  inost c.ases cited t,here is not suficient evidence to  
classify the storm on a basis of intensit,y. 

It is only since 1898, when the tJnited St,ntes Weat,her 
Bureau established a series of s t80rni-warning stat>ions in 
the West Indies, that we have suffic.iently detnilecl infor- 
mation available, about these st,oriiis to enable us to 
arrange thqni sa.tisfactorily, in accorclance wit,h the,ir 
e.xtent and intensity . 

Incomplete a.s the list of storms prior to  189s is, we may 
safely use it to determine t,he dist,ribution of storms 
through the year. Combining t,he two periods we find 
that, hurricanes occurred in the vicinity of Porto Rico 
during t,he period from 1515 to 1929 with the following 
monthly frequencie.s : 

8ior.m f reqao jc i e s  by nionlh. 

June _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 September.. _ _ _ _ _ _ _ _ _  _ _  - 25 
J u l y . . - . - - - - - - - - - - - - - - -  9 October _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 
August  ___________.____ 23 

The only June hurricane recorded in a period of 400 
years in the vic.init,y of Porto Rico oc,curred in 1780, and 
the meager descript,ion leaves 11s in doubt as to the. c,liar- 
ncter of the storm. Hence, we  nay safely disregard Zune 
as a hurricane month. July, August,, September, and 
October constitute, the hurricane season for Porto Rico. 
July and October storms are of infrequent occurrence. 
Since 1899 we, have had but two July storms (1901 and 
1906) and but one in Ockober (1916). August and Sep- 
tember storms were of nearly equal frequency, there being 
23 and 25, re,speckively, based upon the re,cords for the 
entire period. The August and September storms as 
recorded in the recent period 1599-1929 show a greater 
divergence (6 of the former and 11 of the latter), due 
undoubtedly t80 t,he fact t8hat the e.arlier records probably 
do not include storms of a milder type. 

Disfribu.fion by centuries 
1515-1599 _ _ _ _ _ _ _ _ _ _ _ _ -  10 1 8 0 ~ 1 S 9 8 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  21 
1600-1699-- - -_- - - - - - - -  1 1 5 9 9 - 1 9 2 9 _ _ _ - _ _ _ _ _ - - - -  20 
1 7 0 0 - 1 7 9 9 _ _ _ _ _ - - - - - - - -  12 

Porto Ric.o? 

Bulletin No. 32 

1 Reprinted with slight changes from the Porto Rico Jouraal of Public Health and 
Tropical Medicine Vol. V, No. 2 December 1029. 

The Saints Days upon ahich’the storms’passed over Porto Rim. 
Alexander, W. H.: Hurricane& U. 8. Weather Bureau. Bul. 32,1802. 

The frequencies for the different centuries show too 
great a variat,ion to permit us to place much reliance 
upon the accuracy or completeness of the records. The 
rec.ord for the sevente.enth century is obviously incorrect 
wibh only one storm. The inc.lusion of minor disturb- 
ances in the list for later periods will explain the great in- 
crease in t,hc number of storms recorded in the past 31 
years. * 

A safer basis for determining the frequency of hurri- 
canes is bo examine closely the records since 1898. For 
this period we have accurate official accounts of weather 
conditions not only in Porto Rico but in many of the 
islands of the Caribbean. While a period of 31 yea.rs is 
not, ns long as it should be for safety in discussing the 
question of the probability of occurrence of storms we 
may dram certain interesting conclusions even from this 
short period. 

When it  c,oines to the discussions of the relative vio- 
le.nce of hurric.anes it is necessary to confine our attention 
almost entirely to t,he period from 1899 to date. 

CLASSIFICATION OF HURRICANES 

Before attempting a classifkation of the storms of 
Porto Rico it nitiy be well to refer to  some of their char- 
ac.t,eristics. Pract,ically all storms affecting Porto Ric,o 
have their origin a t  a considerable distance to the east 
of the Windwa,rd Islands, probably not far from Cape 
Verde Islands, near the Afrman coast; with rare emep- 
tions the,y ent8er the enste,rn Caribbean area fully devel- 
oped. Their course v8rie.s generally between east-west 
and southea.st-northwest. 

Porto Rico is exposed only t,o the first or westward 
moving branch of the, usua.1 parabolic path of the storms. 
The ratre of progress of the storm as a whole varies from 
10 to 15 miles per hour, depending upon the rate of free 
movement of the t,ra.de. winds which carry these storms 
in a westerly direction. 

The island lies between latitudes 18 and 19 N. and be- 
twe.en longit,udes 66 aad 67 W. and hence is in the center 
of the hurricane belt wit’h it,s width of 40 miles exposed 
to the mestwtircl moving storms. The area of great dev- 
astation within a hurricane seldom estends beyond a 
distance of 50 miles from the center of the storm. In 
a,ny well cleveloped storm, winds of 75 miles per hour or 
more occur near the center. Beyond a radius of 50 miles 
however, the winds rapidly clecrease in force. The rain- 
fall attending these, storms may extend to 150 to 200 miles 
from the center. 

As we are c,onsidering the frequency and intensity of 
hurricanes in the vicinity of Porto Rico only, the classi- 
fiation is based upon t,he extent of the island covered 
by the c,entral area of hurric.ane winds. 

C h s  A-Storms in which the entire Island is 
swept by winds exceeding 75 miles an hour. 

Class B.-Storms in which hurricane winds occur 
over a portion of the island only. 

Clnss C.-When the winds do not re.ach full hur- 
ricane force over any portion of the island. 

All storms c.onsidered are assumed to be real hurri- 
canes, but classification into groups A, B, and C depends 
on the dishnce of the center of the storm from Porto 
Rico. In  storms of class A the center passed directly 
over Porto Rico attended bv hurricane winds over the 

. 
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Class 

A 
B 

C 

entire island. In  class B the center was not more than 
50 miles distant, while in class C the center was more than 
50 miles distant. Hence the importance of anticipating 
the exact distance of the center from any portion of the 
islandr on the approach of a hurricane. 

With this statement of the basis of hurricane classifi- 
cation we may esamine the list of storms recorded in t,he 
vicinity of Porto Rico since the historic storm of August 
8, 1899. 

TABLE 1.-List of hurricanes in  the vicinitg of Porto Rico (1855-1528) 

Num- 
ber of Per- 

storm centage 

10 Aug. S. 189Y (Ssn Ciriaco); Pept. 13, 193s (Ssn Felipe). 
30 July, 1926; August, 1909, 1915, 1916; Septemher, 1910; October, 

60 July, 1901; August, 1916, 1924; Septembcr, 1699, 1930, IWG, 

__ --- 
2 
6 

12 
1916. 

(2) 1933, 1917, 1919, 1922, 1921. 

C.lssS 
1899: Aug. 8 (San Ci- 

riaco) _ _ _ _ _ _ _ _ _ _  A 
Sept. 9 _ _ _ _ _ _ _ _ _ _  C 

1900, Sept I - - - - - - - - - - -  C 
1901, July 7 _ _ _ _ _ _ _ _ _ _ _  C 
1906, Sept 3 _ _ _ _ _ _ _ _ _ _ _  c 
1908, Sept. 10 _ _ _ _ _ _ _ _ _  C 

Sept. 27 _ _ _ _ _ _ _ _ _ _  C 
1909, Aug. 22 _ _ _ _ _ _ _ _ _ _  B 
1910, Sept. 6 _ _ _ _ _ _ _ _ _ _ _  B 
1915, Aug. 11 _ _ _ _ _ _ _ _ _ _  B 

Class 
1916: Aug. 22 _ _ _ _ _ _ _ _ _ _  B 

h u g .  29 _ _ _ _ _ _ _ _ _ _  C 
. Oct. 10 _ _ _ _ _ _ _ _ _ _  B 

1917, Sept. 21 _ _ _ _ _ _ _ _ _ _  C 
1919, Sept. 3 _ _ _ _ _ _ _ _ _ _ _  C 
1921, Sept. 10 _ _ _ _ _ _ _ _ _ _  C 
1922. Seat. 17 _ _ _ _ _ _ _ _ _ _  C 
1924; A&. 29 _ _ _ _ _ _ _ _ _ _  C 
1926, July 23 _ _ _ _ _ _ _ _ _ _  B 
1928, Sept. 13 (,Sail Fe- 

On examination of the offkial records we may place 
t,he storms of this period in t,he following groups: 

Ddtes 

The total number of storms recorded in Porto Rico for 
the 31 years from 1899 to date is 20. As already shown 
in the list of stornis prior to 1899 the hurricane months 
are July, August, September, and October. Class A 
shows only two hurricanes in 31 years with an inter\-a1 
of 30 years; class B shows 6, with an average interval of 
5 years, and class C shows 12, with an average interval of 
2% years. The distribution of hhe storms through the 
period is not at  all even, however, as there are 2 periods 
of 4 consecutive years and 6 periods of 1 year without, a 
storm of any class. There RRS but 1 storm in the month 
of October and only 2 in the month of July, confirming 
the common impression that the months of August and 
September constitute the real hurricane season in the 
vicinity of Porto Rico. Six storms are credited to  August 
and 11 to September, but 9 of the 1 1  September stornis 
were of the mild type, or class C .  

As storms of class A were of such infrequent occurrence 
from 1899 to 1929 an effort wtis made to extend the period 

for this class backward to the beginning of the nineteenth 
century. This may safely be done as storms of such vio- 
lence would certainly be noted in any local chronicle of 
hurricanes. In looking over Alesander's list of hurri- 
canes from 1800 to 1899 we find only two additional 
storms which seem to merit a place with San Ciriaco and 
San Felipe 11, namely, Santa Ana (July 26, 1835) and 
San Narciso (October 29, 1867). Incidentally, San Nar- 
cis0 irj the only storm recorded after the middle of October 
in a period of over 400 years. Los Angeles (August 2, 
1837), Santa Eleiia (A4ugust IS, 1551), and San Belipe I 
(September 13, 1S76), which are frequently quoted as 
historic storms, seem rather to hare been of class B, so 
far AS estent of damage in Porto Rico is concerned. The 
addition of these two storms of the nineteenth century 
will give us four storms of class A in a period of 130 years, 
with an ai-erage interval of 31 years. 

As storms of class C are on the whole beneficial, owing 
to the value of the rains which they bring and the coni- 
paratively s n i ~ l l  property losses, we map disregard this 
class as a source of personal danger, eliminrtting the ele- 
ment of fear from GO per cent of the total number of 
Porto Rican hurricanes. 

Stornis of class B are likewise attended by beneficial 
rains; but such benefits may or may not be overshadowed 
by heavy local property losses. 

Storms of class A are a calamity and are responsible for 
the universal dread which seems to be inseparably con- 
nected nith the word hurricane throughout the world. 
Hurricanes of the severest' type, if their centers are more 
than 50 miles distant, are more likely to be beneficial 
than hnrinful, AS winds exceeding 75 miles an hour seldom 
extend beyond this distance from the center. 

Reviening the statistics in the above tables and includ- 
ing class A hurricanes of the nineteenth century, we have 
the following hurricane frequencies for Porto Rico and 
vicinity : 

Clsss 

~ .~~ ~~~ 

A 130 
B ................................................................ c ................................................................. 
................................................................. 

Wiile we may not be justified in concluding that these 
frequencies and proportions will hold good in bhe future 
we mny say that the probabilit,ies are in favor of the 
occurrence of 1 storni of class A, 6 storms of class B, and 
12 storms of class C in the nest' generation. Even thig 
broad statement may have some practical value in esti 
mating probable losses to property and crops and in 
determining insurance rates. 

THUNDER AND LIGHTNING IN THE SOUTH PACIFIC OCEAN 
By ANDREW Triohisox 

[Apia Observatory, Apia, Samod 

I n  the South Seas and Southern Pacific Ocean violent 
thunderstorms. are not of frequent occurrence. In my 
nine years' residence in Sanioa I have only experienced 
2 electrical storms which compared in intensity %-it11 
5 or 6 per annuni in southern Ontario and New England. 
Lightning, however, often occurs on-the open ocenn, but 
is probably most frequent in the vicinity of the island 
groups which dot the western half of the South Pncific. 
The research yacht Cwnegic observed thunder or light- 
ning on 27 of the 139 days she has spent during her 
fourth, fdth, and sixth cruises (1) within the Tropics of 
the South Pacific Ocean. 

Continuous records of 1 hunderstorms are available 
from ,4pia, Samoa; Suva, Fiji; Nauru : and Rarotonga. 
Other records with less sharp distinctions drnwi  between 
thunder and lightning have been obtained from Papeete, 
Tahiti; Nassau ; and Niue Islands. Discrepancies in the 
records show that observers used widely differing ideas of 
n thunderstorm, the occurrence of lightning being fre- 
quently no t recorded. 

In Table 1 is given the number of days thunder was 
recorded at the most reliable stations. 


